Each year thousands of adolescent girls and young women in South Africa (SA) become pregnant and many die from complications related to pregnancy and childbirth. Although women of all ages are susceptible, girls <15 years of age are five times as likely, and those aged 15 -19 years twice as likely, to die from complications related to childbirth than women in their 20s. In SA, non-pregnancy-related infections (e.g. HIV), obstetric haemorrhage and hypertension contributed to almost 70% of avoidable maternal deaths. In addition to the implementation of standardised preventive interventions to reduce obstetric haemorrhage and hypertension, better reproductive health services for adolescents, access to HIV care and treatment for women infected with HIV, and improved access to and uptake of long-acting reversible contraception are important ingredients for reducing maternal mortality among adolescents.
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Each year, >200 million women worldwide become pregnant, with almost 90% of the pregnancies occurring in developing countries. The World Health Organization (WHO) estimates that about 16 million young women aged 15 -19 years and 1 million girls <15 years of age give birth each year, accounting for about 11% of all births worldwide. Although the number of adolescent girls aged 15 -19 giving birth has declined globally between 1990 and 2011, the decrease in sub-Saharan Africa is marginaldecreasing from 123 births/1 000 girls in 1990 to 117 births/1 000 girls in 2011. [1] The majority of young women become sexually active during early adolescence and many before marriage. In sub-Saharan Africa, about 60% of young women are sexually active by the age of 18 years and many women living in developing countries give birth to their first child before that age. In South Africa (SA), >30% of 19-year-olds report having given birth at least once and many of these young women have not yet completed their secondary education when they become pregnant. [2] 
Global estimates and causes of maternal mortality
Although the number of women dying from complications related to pregnancy and childbearing has declined by 45% between 1990 and 2013, [1] maternal mortality remains unacceptably high. In 2013, an estimated 289 000 women died globally during and after pregnancy and childbirth. Almost all of the maternal deaths (99%) occurred in developing countries -over two-thirds in sub-Saharan Africa. [1] A systematic analysis of the causes of maternal mortality between 2003 and 2009 shows that the majority of maternal deaths are due to severe bleeding (27.1%), hypertensive disorders (14%), sepsis (10.7%) and unsafe abortions (7.9%).
Maternal mortality among adolescents
Although complications related to pregnancy and childbirth may occur in women of all ages, adolescent girls <15 years face a particularly high risk of maternal mortality. According to the United Nations Population Fund (UNFPA), girls <15 years are five times as likely, and those aged 15 -19 twice as likely, to die from complications related to childbirth than women in their 20s. A study of 854 377 Latin American women shows that young girls <15 years had a higher risk of maternal death, early neonatal death and anaemia compared with women aged 20 -24 years. [3] In SA, adolescents are at a significantly increased risk of dying owing to complications of hypertension in pregnancy. [4] Compared with women aged 20 -24 years, adolescents also experience an increased risk of premature labour and giving birth to low-birth-weight infants. A systematic analysis of population health data shows complications in pregnancy and childbirth to be leading causes of death among adolescent girls in developing countries. [5] The incomplete physical development of a young girl' s body, high rates of unintended pregnancy among young girls, and their lack of information concerning their bodies and preparation with regard to pregnancy and childbirth all contribute to an increased risk of maternal mortality. Unmarried pregnant teenagers often encounter societal disapproval and report stress and instability in their relationships with their families and partners. Young adolescents are sometimes discouraged from seeking appropriate care during pregnancy because of negative health service provider attitudes, or face other obstacles in accessing services (e.g. inconvenient locations or operating hours and/or insufficient funds to pay for services or transport).
For these and other reasons, young women are less likely to access care during pregnancy than older women and more likely to seek abortions, particularly if the pregnancy is unintended. In 2008, there were an estimated 86 million unintended preg nancies worldwide, [6] 48% of which were terminated through abortions, often under unsafe conditions. Young women aged 15 -19 years accounted for about 3.2 million (15%) of unsafe abortions performed worldwide. Unsafe abortions are estimated to cause 70 000 maternal deaths each year, and result in serious complications that require medical treatment in a further 8 million women. [7] Although abortion has been legal in SA since 1997, and can be obtained by any woman of any age if she is <13 weeks pregnant, many women still obtain abortions unsafely.
In addition to the health risks to the young mother and her child, pregnancy during adolescence can negatively impact on a young woman's opportunities for education. Young women who become pregnant while at school often drop out and only a few return after childbirth. One study in KwaZulu-Natal shows that only about 30% of adolescents aged 14 -19 and half of young women aged 20 -24 who had dropped out of school because of pregnancy returned to school. [8] Although SA law allows pregnant girls to remain in school and return to school after childbirth, those with family support and/or financial support are more likely to return to school after childbirth.
Adolescent pregnancy and antenatal care
Most maternal deaths are considered preventable because the management and prevention of complications that lead to such deaths are well known. A report on confidential enquiries into maternal deaths in SA shows that nonpregnancy-related infections (e.g. HIV), obstet ric haemorrhage and hypertension contri buted to 67% of avoidable deaths during 2011 -2012. [4] In SA, maternity care is a vital component of primary healthcare and standardised guidelines have been developed for the management of pregnancies. [9] Antenatal care for adolescents in SA is not particularly different from that available to older women. While antenatal attendance may be substandard for all women, adolescents are more likely to access antenatal services late in pregnancy or not at all. The lack of antenatal care contributes to pregnancy complications and adverse birth outcomes associated with adolescent pregnancies. In addition to the implementation of recommended preventive interventions to reduce obstetric haemorrhage (e.g. community education, prevention of prolonged labour, prevention of anaemia, use of safe methods for induction of labour and active management of the third stage of labour) [9] and hypertension (e.g. calcium supplementation during antenatal care, and detection, early referral and timely delivery of women with hypertension), [9] many other clinical and sociobehavioural challenges faced by adolescents in pregnancy can be addressed at a primary healthcare level (Table 1) .
Screening for HIV and linkage to appropriate care, treatment and prevention
In sub-Saharan Africa, young women are disproportionately affected and acquire HIV infection about 5 years earlier than men.
[10] A national survey conducted in SA in 2012 shows that HIV prevalence among 15 -19-year-old women was 5.6% compared with 0.7% in young men of the same age. In the same year, the SA Department of Health estimated that HIV prevalence among pregnant 15 -19-year-olds was 12.4%. Therefore, adoles cents and young women in SA who engage in unprotected sex leading to pregnancy are at a particularly high risk of acquiring HIV. Reducing HIV infection among this vulnerable population is critical, and the strengthening of HIV services for pregnant women is an urgent priority.
All maternity health facilities should encourage young women to know their HIV status by offering counselling and testing. Testing adolescents for HIV is an important opportunity to engage with and link them to essential HIV treatment, care and prevention interventions. HIV prevention tools, inclu ding repeated counselling and testing (every 6 months), provision of condoms, and post-exposure prophylaxis should be made available for all HIV-negative women. An SA study examining barriers to HIV testing uptake and participation in prevention of mother-tochild transmission (PMTCT) among adolescent mothers revealed that healthcare worker-client interactions, early premarital pregnancy stigma, November 2015, Vol. 105, No. 11 lack of confidentiality and poor treatment by healthcare workers strongly influenced adherence to the PMTCT protocol. [11] An increasing number of children who were infected with HIV perinatally are surviving into adolescence. Therefore, some of the adolescents who are HIV-positive may have acquired HIV vertically through MTCT, while others would have acquired HIV horizontally through sex or drug use. Young women who acquired HIV perinatally and are already on antiretroviral treatment (ART) should be monitored for longterm ART toxicities and virological failure, and managed according to national guidelines. [12] Young women who are not yet on ART should be linked to and provided with treatment according to current ART guidelines, with appropriate dose and regimen adjustments for adolescents. The current SA national guidelines recommend immediate initiation with lifelong ART in pregnant women. [12] Pregnant women who are HIV-positive should also be screened for tuberculosis and offered information on the availability of PMTCT interventions, including counselling on safe infant feeding choices. Young women should be counselled about disclosing their HIV status to others and be empowered and supported to determine if, when, how and to whom to disclose. [12] Adolescents require much support from healthcare providers, peers and their community to disclose safely and confidently, and to be able to cope with any negative reactions from their family, friends and community. National guidelines for the management of HIV recommend that adolescents should be allowed and encouraged to invite an adult or a friend to be present to support them. [12] One of the major challenges that HIV-positive adolescents face is adherence to treatment. One SA study showed that adolescents were significantly less likely to adhere to ART and had lower rates of virological suppression than adults. There fore, healthcare providers need to support adolescents in finding strategies to overcome adherence challenges.
Postnatal care and support for adolescents
Given that most SA women return to the clinic postnatally and bring their infants for scheduled immunisation visits, these encounters are important for reducing morbidity and mortality among adolescents and their newborns. These opportunities are important for preventing, diagnosing and treating medical complications in the first few weeks after delivery and promoting HIV prevention and contraceptive services to prevent further unwanted or unplanned pregnancies. The postpartum visits should also focus on counselling on baby care, promotion and support of breastfeeding, nutritional advice, and immunisation.
Prevention of unintended and unwanted pregnancies
Provision of contraception is an important tool for the prevention of unwanted and/or unplanned pregnancies and ultimately the prevention of maternal deaths. All women, including adolescents, need access to contra ception and safe abortion services, if that is their choice.
Although the worldwide use of contraception has increased significantly between 1990 and 2012, the unmet need for family planning is still high, estimated to be 25% in sub-Saharan Africa. [13] Although making contraception more accessible would reduce the rate of unintended pregnancies, it is also essential that contraception be used consistently, correctly and effectively. A number of safe and effective contraceptive options are available. Long-acting reversible contraception options that are recommended for adolescents include:
• Intrauterine devices, which can last up to 5 years.
• Progestogen-only injectables such as Depot medroxyprogesterone acetate (DMPA) (Depot-Provera), which is administered once every 12 weeks, and norethisterone enanthate (NET-EN), which is administered once every 8 weeks. Although controversial, a meta-analysis of observational studies in sub-Saharan Africa has suggested that DMPA may be associated with increased HIV risk, particularly in younger women. [14] Although more evidence is needed to empirically confirm this association, women who may be at risk for HIV should be counselled to also use condoms if they insist on using DMPA for contraception.
• Subdermal progestogen implants that provide protection for 3 -5 years.
Long-acting reversible methods are preferred for adolescents because these are less reliant on compliance or correct and consistent use.
Other options that could be considered for adolescents but are dependent on compliance include: • Oral contraceptive (OC) pills. If taken consistently and correctly, contraceptive pills, such as low-dose combined oral contraceptive (COC) pills and progestogen-only pills (POPs), are highly effective. Oral contraceptives that contain cyproterone acetate or drospirenone also provide the added benefit of treating acne, making them an attractive option for some adolescents. However, non-adherence and 'pill failure' are common among OC users. • Emergency contraception. Two types of safe and effective emer gency contraceptive methods are currently available in SA: (i) hormonal emergency contraceptive pills, particularly POPs, taken within 5 days of unprotected intercourse; and (ii) the insertion of a copper intrauterine device by a health professional up to 5 days after unprotected intercourse. When emergency contraception is requested, it is an important opportunity to provide counselling about the future use of regular contraception and the prevention of unintended pregnancies.
• Male and female condoms, when used correctly and consistently, are highly effective in preventing both pregnancy and sexually transmitted infections, including HIV. However, correct and consistent use is difficult to achieve and many men and women have a negative attitude towards condoms. Regardless of the challenges, use of condoms should always be promoted, with an emphasis on consistent and proper use.
Improvement in health systems to reduce maternal morbidity and mortality among adolescents
To overcome barriers to care among adolescents, services for them could be made more 'youth friendly' . Healthcare providers need to use a counselling approach that is non-judgemental and develop skills and techniques that welcome adolescent clients to their clinics and encourage them to seek care. Health facilities management are encouraged to maintain the eight standards, developed by the WHO, to improve quality of healthcare services for adolescents [15] -services that are equitable, accessible, acceptable, appropriate and effective (Table 2) . The health facility implements systems to ensure that adolescents are knowledgeable about their own health and know where and when to obtain health services
Standard 2: Community support
The health facility implements systems to ensure that parents, guardians, and other community members and community organisations recognise the value of providing health services to adolescents and support such provision and the utilisation of services by adolescents
